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Background
The solar phase curves of the icy Galilean satellites have been modeled using Hapke's theory (Hapke 1981 (Hapke , 1984 (Hapke . 1986 ) by several investigators (Buratti 1985 , 1991 , Domingue et al. 1991 , Heifenstein 1986 . Buratti (1985) exam- 
DATA
Earth-Based Observations
The Earth-based telescopic observations used in this study are taken from Domingue et al. (1991) 
Voyager Image Data
The Voyager images used in this study were taken in the clear, blue, orange, and green filters. It should be noted that Buratti (1991) used only clear filter images in her study of Ganymede and Callisto. All the images used were calibrated using the Planetary Image and Cartography System (PICS), which incorporates the calibration corrections described by Danielson et al. (1991) . Since the calibration of these images the correction factors have been updated (E. Eliason and G. Danielson, private communication 
ANALYTICAL METHODS
In the first set of analyses concerning the affect of the choice of single particle scattering function, Hapke's model (Hapke 1981 (Hapke , 1984 (Hapke , 1986 ) was fit to the data using a modi- 
where c_ is the phase angle, and b 2 and c2 are the single particle scattering parameters.
The form of the 3P-HG function used is given by
where o_ is the phase angle, and b3, c3, and d3 are the single particle scattering parameters. ever, our phase curve contains opposition data which was not available at the time she performed her study. The differences in the results obtained by Buratti (1991) and this study for Ganymede are not understood and may be attributed to the lack of the very low phase angle data needed to well define the opposition effect.
There are variations in the value of the opposition amplitude parameter, bo, between the 2P-HG function and the pa's trailing hemisphere the isotropic 2P-HG function shows a significant forward scattering lobe. The isotropic 3P-HG function, on the other hand, shows no evidence of forward scattering on Europa's trailing hemisphere in either wavelength. Both isotropic scattering models show that both hemispheres of Europa have a significant backscattering component, with the amplitude of the backscattering lobe stronge on the leading hemisphere. Figure 12 shows the single particle scattering behavior for Ganymede. Both isotropic 2P-HG and 3P-HG functions show some interesting hemispherical and wavelength dependent differences. At 0.47 /zm the single scattering function predicted by both models is isotropic on the trailing side, while the leading hemisphere it is backscattering. At 0.55/zm on the trailing hemisphere both isotropic multiple scattering models show a backscattering scattering function; however, for the leading hemisphere the isotropic 2P-HG model predicts a slightly stronger forward scattering component. The isotropic 3P-HG function at 0.55/xm predicts that both hemispheres are predominately backscattering with little difference between the two. However, there was no large phase angle data for the leading hemisphere of Ganymede at 0.55 tim, so the results for the leading hemisphere are preliminary. These findings dis- agree with Buratti's (1991) results that there are no hemispherical differnces in the single scattering behavior on Ganymede: however, this may be an artifact of the different single particle scattering functions chosen between the two studies. Figure 13 shows the single particle scattering behavior for Callisto. Recall that there were no large phase angle 1977 , Johnson et al. 1983 , McEwen 1986 , Nelson et al. 1986 1982 , Clark et al. 1983 , Clark and Lucey 1984 and (2) preferential sputtering by, and implantation of, magnetospheric ions on the trailing hemisphere (Lane et al. 1981 , Clark et al. 1983 , Johnson et al. 1984 . et al. 1981 , Sack et al. 1992 , Calvin et al. 1995 , Noll et al. 1995 , Spencer et al. 1995 ; however, it is still debatable if the source is exogenic, endogenic, or a combination of these processes. Sack et al. (1991 Sack et al. ( , 1992 showed that the general reddening in the UV of Europa's trailing hemisphere is not necessarily due to the implantation of sulfur or the deposition of sulfur dioxide, but is caused by the morphological changes in the ice grain structure from ion bombardment effects. Sack et al. (1992) et al. (1987) and Noll et al. (1996) attribute the presence of ozone on the trailing hemisphere to ion bombardment and implantation process. Spencer et al. (1995) and Calvin et al. (1995) 
